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Introduction
Lung cancer is the leading cause of cancer mortality

around the world.1 Small-cell lung cancer (SCLC) consti-
tutes about 15% to 25% of all lung cancer cases in North
America and Europe.2,3 In contrast, SCLC constitutes a
smaller percentage of lung cancer cases in Asian countries.
In a Taiwanese hospital, 8.1% of lung cancer cases seen
were SCLC4 while in Singapore, the percentage of SCLC
among all lung cancer cases diagnosed from 1998 to 2002
was 10.8%.5 The lower incidence of SCLC in some Asian
countries probably reflects the lower smoking rates among

these populations as SCLC occurs almost exclusively in
smokers.

SCLC is an aggressive disease with a median survival
time of 2 to 4 months when left untreated.6 Over the past
decades, survival times of patients with SCLC have
improved modestly for both limited-stage (LD) and
extensive-stage (ED) disease. The median survival time of
patients with LD SCLC has increased from 12 months to 17
months while the 5-year survival time has improved from
5.2% to 12.1%.7 Although not as dramatic, analysis of the
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Abstract
Introduction: The survival and epidemiology of small-cell lung cancer (SCLC) in Singapore

has not been described. We aim to present the characteristics as well as determine the survival
outcome and important prognostic factors for SCLC patients. Materials and Methods: A
retrospective analysis of SCLC patients diagnosed from 1999 to 2002 was conducted at the
Outram campus, Singapore. Clinical characteristics and treatment data were obtained from case
records and survival data were checked with the registry of births and deaths on 30 May 2005.
Results: One hundred and eleven patients were analysed. There were 38 (34.2%) limited-disease
(LD) patients and 73 (65.8%) extensive-disease (ED) patients. The majority were current or
former smokers (94.7% among LD and 94.5% among ED). More patients with LD had good
performance status (92% versus 63%, P = 0.0003) and were treated with combined chemo-
therapy and radiotherapy (82% versus 48%, P = 0.012). The median survival time of LD patients
treated with curative chemoradiotherapy was 14.2 months (95% CI, 10.96 to 17.44). Those given
prophylactic cranial irradiation had a median survival time of 16.9 months (95% CI, 11.83 to
21.97). For ED patients, the median survival time was 8.17 months (95%CI, 5.44 to 10.89). None
of the factors analysed were significant prognostic factors for LD patients while performance
status and type of treatment given were significant among ED patients. Conclusions: We found
that the characteristics and survival of SCLC patients in Singapore are fairly similar to that of
other countries.
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Programme and Surveillance, Epidemiology, and End
Results database of patients with ED SCLC showed a 2-
month prolongation in median survival time.8 Factors
contributing to the improvement in survival time seen over
the years include possible stage migration with improved
imaging technologies, changes in patient and disease
demographics, as well as better therapy.

The studies that demonstrated improvements in outcome
over the decades and identified important prognostic factors
were made possible with good existing databases in the
various countries. As disease burden differs across
continents, it is imperative that each country has a good
grasp of the epidemiology of SCLC within its population.
Furthermore, the survival outcome of SCLC may differ
between countries solely because of differences in patient
and disease characteristics. To date, there have been no
reports of the demographics and survival outcome of
SCLC patients treated in Singapore, which is a multiracial
Asian country. We thus carried out a retrospective analysis
of SCLC patients treated at the Outram campus, which
includes the National Cancer Centre, National Heart Centre
and Singapore General Hospital.

Materials and Methods
This study included patients from the Singapore General

Hospital, National Heart Centre and National Cancer Centre,
Singapore. All 3 centres are located within the Outram
campus and all treatments (chemotherapy and/or radio-
therapy) are given at the National Cancer Centre only.
Study subjects had SCLC diagnosed between 1 January
1999 and 31 December 2002. The study received the
approval of the institutional review boards of all centres.

All patients diagnosed consecutively with available case
records were reviewed. Certain patients were excluded
because their case records were missing or irretrievable.
Selected epidemiological characteristics, investigation
results, and performance status as defined by Eastern
Cooperative Oncology Group (ECOG) classification were
recorded. Staging procedure at diagnosis included computed
tomographic (CT) scan of the brain and thorax, ultrasound
or CT scan of the abdomen and radionuclide scan of
the bone.

The presence of weight loss, co-morbidities, and type of
treatment given were also reviewed. Weight loss was
recorded in kilograms (kg) and significant weight loss was
defined as more than 5 kg (taking an average weight of 50
kg, this will be equivalent to 10% of baseline body weight).
The presence of co-morbidities included one or more of the
following conditions: diabetes mellitus, ischaemic heart
disease, hypertension, asthma, chronic obstructive lung
disease and pulmonary tuberculosis. Treatment given was
recorded as supportive care/no treatment, radiotherapy

alone, chemotherapy alone or a combination of
chemotherapy and radiotherapy. In our analysis, we have
grouped the patients into LD and ED based on the initial
stage at diagnosis.  For patients with LD treated with
curative intent, radiotherapy was given concurrently and
started with the second or third cycles of chemotherapy.
Radical radiotherapy was given at 200 cGy daily on
weekdays, up to a minimum dose of 5400 cGy and a
maximum dose of 6400 cGy. Palliative radiotherapy was
given for symptom control and was given sequentially to
chemotherapy at disease progression.

Smoking data included pack-years smoked and quit time
for former smokers. Smokers who were smoking during
diagnosis or had quit for less than 2 years were classified as
current smokers. Those who had quit for more than 2 years
were classified as former smokers. A never-smoker was
defined as one who had never smoked before. Data regarding
passive exposure to environmental tobacco smoke were
not consistently available in the medical records.

Overall survival for each patient was measured from the
date of diagnosis till the date of death or till the date the
patient was last known to be alive for censored observation.
The patients’ death data were checked with the Singapore
Registry of Births and Deaths on 30 May 2005.

The Kaplan-Meier method was used to estimate the
survival function and log-rank statistic test to test for
survival difference by subgroups. Due to the small numbers
of patients with significant weight loss, this variable was
not included in the univariate survival analysis. A P value
of less than 0.05 was considered statistically significant.
The unadjusted hazard ratio was estimated by using Cox’s
proportional hazards method. All analyses were performed
using SPSS 11.5 for Windows.

Results
A total of 113 patients were reviewed. However, one

patient had unknown stage at diagnosis while another had
missing date of diagnosis. Hence, only 111 patients were
analysed (Table 1).

There were 38 (34.2%) LD and 73 (65.8%) ED SCLC.
The majority of the patients were current or former smokers
(94.7% among LD and 94.5% among ED). There were 2
never-smokers with one having LD and another ED. Both
never-smokers were females but unfortunately, the
information on environmental tobacco exposure was not
available. Most of the patients with LD (92%) had good
performance status of ECOG 0 to 1 compared to 63% of
those with ED (P = 0.0003). As expected, more patients
diagnosed with LD (82%) were treated with combined
chemotherapy and radiotherapy compared to 48% with ED
(P = 0.012). The other characteristics were not significantly
different between the 2 groups.
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Limited-disease SCLC
Out of the 38 patients with LD, 4 patients had

chemotherapy only while 31 patients had combined
chemotherapy with radiotherapy. Among the 31 patients,
25 (81%) were treated with curative intent and 5 (16%)
with palliative intent. Combining those patients (n = 9) who
were treated with palliative chemotherapy or

chemoradiotherapy, their one-year survival rate was 56%
(SE = 0.1656) and the median survival time was 12.4
months (95% CI, 0.00 to 30.65). In contrast, those patients
(n = 25) who were treated with curative intent had a 1-year
survival rate of 67% and median survival time of 14.2
months (95% CI, 10.96 to 17.44) (Fig. 1). Although the
median survival time of those who were treated with

Table 1. Patient and Disease Characteristics of 111 Patients by Stage of Disease

Characteristics Limited-disease (n = 38) Extensive-disease (n = 73) P

No. % No. %

Sex 0.386
Male 28 73.7 59 80.8
Female 10 26.3 14 19.2

Race 0.067†
Chinese 36 94.7 60 82.2

Malay 1 2.6 13 17.8

Others 1 2.6 0 0.0

Smoking status 1.000

Never-smoker 1 2.6 1 1.4

Current and former smoker 36 94.7 69 94.5

Age 0.253

<70 21 55.3 32 43.8

≥70 17 44.7 41 56.2

Performance status (ECOG*) 0.003

0 and 1 35 92.1 46 63.0

2, 3 and 4 3 7.9 23 31.5

Co-morbidities 0.276

No 18 47.4 26 35.6

Yes 20 52.6 45 61.6

Haemoglobin 0.476

<11g/dL 4 10.5 12 16.4

≥11g/dL 30 78.9 58 79.5

Albumin 0.435

<36 14 36.8 33 45.2

≥36 19 50.0 32 43.8

Sodium 0.128

<135 7 18.4 24 32.9

≥135 27 71.1 44 60.3

Treatment 0.006‡

Supportive/no treatment 1 2.6 8 11.0

Radiotherapy only 1 2.6 5 6.8

Chemotherapy only 4 10.5 19 26.0

Combined (ChemoRT) 31 81.6 35 47.9

Defaulted 1 2.6 5 6.8

* ECOG: Eastern Co-operative Oncology Group
† Chinese against non-Chinese
‡ Supportive care/Radiotherapy only against chemotherapy only against combined treatment
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curative intent was higher, the difference was not significant
with an unadjusted HR = 1.420 (95% CI, 0.630 to 3.199).

Among the 25 patients who were treated with curative
intent, 4 (16%) were given prophylactic cranial irradiation
(PCI). The median survival time of the 4 patients given PCI
was 16.9 months (95% CI, 11.83 to 21.97) while the other
21 patients not given PCI had a median survival time of
13.9 months (95% CI, 10.96 to 16.84). On univariate
analysis for the 25 LD patients treated with curative

chemoradiotherapy, none of the prognostic factors analysed
were statistically significant (Table 2).

The chemotherapy given for the 25 patients treated with
curative intent included etoposide/cisplatin (60%),
etoposide/carboplatin (20%), gemzar/cisplatin (4%),
paclitaxel-based treatment (8%) and unknown (8%).

Extensive-disease SCLC
Out of the 73 ED patients, 8 (11%) were on supportive

Table 2. One-year Survival Rate and Median Survival Times by Kaplan-Meier Method and Estimated Hazard Ratio by Cox’s Proportional
Hazards of 25 Patients Presenting with Limited-disease Treated with Curative Intent Chemoradiotherapy

Median survival

Characteristics 1-year survival rate (%) (SE) Time (mo)  (95% CI) Unadjusted hazard ratio (95% CI)

Overall survival 67 14.20
(0.0950) (10.96 - 17.44)

Sex
Male (n = 19) 68 13.90 1.000

(0.1066) (12.90 - 14.90)

Female (n = 6) 67 17.53 0.977
(0.1925) (0.00 - 35.76) (0.358 - 2.666)

Age
<70 (n = 15) 86 16.90 1.000

(0.0911) (11.48 - 22.32)

≥70 (n = 10) 40 10.23 1.958
(0.1549) (7.60 - 12.87) (0.827 - 4.636)

Performance status (ECOG)
0 and 1 (n = 24) 66 13.90 1.000

(0.0980) (9.67 - 18.13)

2, 3 and 4 (n = 1) 14.20 1.377
Only 1 patient (0.178 - 10.637)

Co-morbidities
No (n = 12) 58 13.73 1.000

(0.1423) (3.83 - 23.63)

Yes (n = 13) 76 14.20 0.827
(0.1206) (13.04 - 15.36) (0.362 - 1.885)

Haemoglobin
<11g/dL (n = 1) 14.20 1.000

Only 1 patient

≥11g/dL (n = 21) 76 16.90 0.589
(0.0941) (11.67 - 22.13) (0.074 - 4.670)

Albumin
<36 (n = 8) 75 14.20 1.000

(0.1531) (9.81 - 18.59)

≥36 (n = 13) 77 16.23 1.171
(0.1169) (11.50 - 20.97) (0.465 - 2.951)

Sodium
<135 (n = 3) 100 16.90 1.000

NA (12.10 - 21.70)

≥135 (n = 19) 73 16.23 0.749
(0.1024) (11.07 - 21.40) (0.208 - 2.703)

95% CI: 95% confidence interval; ECOG: Eastern Co-operative Oncology Group; SE: standard error
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care, 5 (6.8%) had radiotherapy alone, 19 (26%) had
chemotherapy alone, 35 (47.9%) had combination of
palliative chemotherapy and radiotherapy and 5 (6.8%)
defaulted. The median survival of ED patients was 8.17
months. Univariate analysis for the 73 ED patients found
that poor performance status of ECOG 2 to 4 was associated
with a significantly poorer outcome (HR = 1.745, 95% CI,
1.023 to 2.974) (Table 3).

In addition, treatment affected survival outcome (Table
3). The survival of those who were treated with radiation
therapy was not significantly different from those who had
best supportive care only. Patients treated with chemo-
therapy alone did not have significantly different survival
compared to those who were on best supportive care or
radiotherapy alone (HR = 0.70; 95% CI, 0.33 to1.50).
However, patients treated with the combination of
chemotherapy and radiation therapy had a lower risk of
dying (HR = 0.27; 95% CI, 0.13 to 0.56) (Fig. 2). Further
analysis found that the importance of treatment was mainly
limited to those with good ECOG of 0 to 1 (results not
shown).

Among the 54 patients who received at least one line of
chemotherapy, the first-line regime included etoposide/
cisplatin (40.7%), etoposide/carboplatin (27.8%),
paclitaxel-based treatment (13.0%), carboplatin (7.4%),
oral VP-16 (5.5%) and unknown (5.5%).

Discussion
The characteristics of patients with SCLC in our

population are similar to those of other countries. Almost
all patients have a history of active smoking exposure.
Most of them are males and the majority present with
extensive disease. The survival of SCLC patients in
Singapore is also fairly similar to that in other countries.
The median survival of LD SCLC treated with curative
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Fig. 2. Estimated survival curves of 67 patients presenting with extensive-
disease small cell lung cancer.
(r) represents a censored observation; BSC: best supportive care; RT:
radiotherapy; chemo: chemotherapy; chemoRT: combination of chemotherapy
and radiotherapy

Fig. 1. Estimated survival curves of 34 limited-stage small-cell lung cancer
patients treated with either curative intent chemoradiotherapy (chemoRT) or
palliative intent chemotherapy/chemoradiotherapy. (r) represents a censored
observation.
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chemoradiotherapy is 14.2 months. Based on the analysis
of phase III trials for LD SCLC in North America, the
median survival was 17 months (range, 11 to 20) for studies
conducted between 1982 and 1992.7 However, when
compared to more recent studies using concurrent
chemoradiotherapy with etoposide and cisplatin, the survival
of our patients with LD would seem inferior.

In a study by Turrisi et al,9 the median survival was 23
months for the experimental arm given twice-daily thoracic
radiotherapy, compared to 19 months for the control arm
given once-daily radiotherapy. One of the reasons for our
inferior results could be the timing of concurrent
radiotherapy. Ideally, radiotherapy should start concurrently
with the first or second cycle of chemotherapy. Murray et
al10 reported that cisplatin-etoposide combination with
radiotherapy beginning with cycle 2 was superior to
radiotherapy starting with cycle 6 while Takada et al11 also
found starting radiotherapy concurrently with chemotherapy
gives better results than beginning radiotherapy after
completion of chemotherapy. In our patient population,
radiotherapy was often started with the second cycle of
chemotherapy but at times, it was given concurrently with
the third cycle of chemotherapy. Another reason could be
the choice of chemotherapeutic agents as not all our patients
received etoposide/cisplatin (60% of LD patients given
curative chemoradiotherapy). Although most investigators
would prefer etoposide/cisplatin as the chemotherapy of
choice, carboplatin/etoposide has been shown to be as
effective as cisplatin/etoposide with less toxicity, at least in
patients with ED.12

As PCI has been shown to improve overall survival and
disease-free survival,13 we examined the survival of those
patients who were given PCI within the LD patients who
were treated with curative intent. The median survival time
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Table 3. One-year Survival Rate and Median Survival Times by Kaplan-Meier Method and Estimated Hazard Ratio by Cox’s Proportional
Hazards of 73 Patients Presenting with Extensive-disease

Characteristics 1-year survival rate Median survival time Unadjusted hazard
 (%) (SE) (months)  (95% CI) ratio (95% CI)

Overall survival 26 8.170
(0.0520) (5.44-10.89)

Sex
Male (n = 59) 28 8.330 1.000

(0.0588) (7.14-9.53)

Female (n = 14) 21 4.230 1.405
(0.1097) (0.00-8.94) (0.779-2.534)

Age
<70 (n = 32) 34 8.430 1.000

(0.0840) (7.19-9.68)

≥70 (n = 41) 20 6.07 1.208
(0.0636) (2.63-9.50) (0.752-1.940)

Performance status (ECOG)
0 and 1 (n = 46) 30 8.40 1.000

(0.0678) (7.77-9.03)

2, 3 and 4 (n = 23) 19 3.23 1.745
(0.0837) (2.14-4.32) (1.023-2.974)

Co-morbidities
No (n = 26) 0.3217 8.17 1.000

(0.0935) (6.71-9.63)

Yes (n = 45) 0.2222 7.40 1.139
(0.0620) (3.59-11.21) (0.690-1.879)

Haemoglobin
<11g/dL (n = 12) 17 5.20 1.000

(0.1076) (0.00-13.63)

≥11g/dL (n = 58) 28 8.17 0.652
(0.0597) (5.71-10.62) (0.342-1.244)

Albumin
<36 (n = 33) 22 7.43 1.000

(0.0735) (3.41-11.46)
≥36 (n = 32) 31 8.23 0.768

(0.0819) (7.86-8.60) (0.464-1.270)

Sodium
<135 (n = 24) 17 6.07 1.000

(0.0761) (1.83-10.31)

≥135 (n = 44) 33 8.33 0.801
(0.0716) (7.01-9.65) (0.479-1.337)

Treatment
Supportive/no treatment (n = 8) 0 2.63 1.000

(0) (2.22-3.04)

Radiotherapy only (n = 5) 20 2.30 0.323
(0.1789) (0.00-4.80) (0.088-1.187)

Chemotherapy only (n = 19) 11 5.50 0.400
(0.0704) (2.09-8.91) (0.160-1.003)

Combined (Chemoradiotherapy) 46 11.03 0.151
(n = 35) (0.0842) (7.13-14.94) (0.060-0.378)

Treatment
Supportive care/Radiotherapy only 9 2.63 1.000
(n = 13) (0.0836) (2.10-3.16)

Chemotherapy only 11 5.50 0.702
(n = 19) (0.0704) (2.09-8.91) (0.328-1.501)
Combined (Chemoradiotherapy)  46 11.03 0.274
(n = 35) (0.0842) (7.13-14.94) (0.134-0.560)

95% CI: 95% confidence interval; ECOG: Eastern Co-operative Oncology Group; SE: standard error
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of the patients given PCI was 16.9 months while the
patients not given PCI had a median survival time of 13.9
months. Unfortunately, the number of patients in our study
given PCI was very small. This may be due to the fact that
PCI was not that established during the period of our study
and was not routinely recommended. Thus, the low number
of patients given PCI in our study could explain the  inferior
results compared to other studies.

The median survival of our patients with ED was 8.17
months. The analysis of phase III trials for patients with
extensive disease was 8.9 months for trials conducted
between 1982 and 1990. Since the 1990s, there have not
been many advances in the treatment of extensive SCLC.
The Hoosier Oncology Group evaluated the addition of
ifosfamide to cisplatin and etoposide in a phase III trial of
171 patients with ED. The median survival times were 7.3
months and 9.0 months for the control and experimental
arm respectively. However, the small improvement in
survival was achieved at the expense of increased toxicities.14

Newer chemotherapeutic agents such as irinotecan was
shown by the Japanese to be better than etoposide, when
combined with cisplatin. The median survival time was
12.8 months versus 9.4 months for the experimental and
control arm respectively.15 However, the superior results
were not replicated in a North American study, where the
median survival remained at around 10 months.16

Maintenance chemotherapy has also not been shown to
benefit these patients.17

Other than stage, many studies have put forward patients
and disease factors that could improve the prognostication
of patients with SCLC.18,19 We did not find any significant
prognostic factors on univariate analysis of our patients
with LD. Among our patients with ED, ECOG performance
status and treatment given were important prognostic factors.
Performance status is a known important prognostic factor
in many other studies.  In addition, we found that patients
who were treated with a combination of chemotherapy and
radiotherapy fared better than those who had no treatment
or had chemotherapy or radiotherapy alone. On further
subset analysis, we found that the superiority of combination
of chemotherapy and radiotherapy was limited to those
patients with good performance status. Thus, the finding of
a lower risk of death with combination of chemotherapy
and radiotherapy may be the result of more aggressive
treatment within a subset of patients with good performance
status. None of the other prognostic factors that were
important in other studies bore out significance in our
study. We did not include serum lactate dehydrogenase
level in the analysis, as there were many patients with
missing values. One must bear in mind that the analysis of
prognostic factors in a small group of patients has definite
limitations.

The biology of SCLC is likely to be similar across
continents as the aetiological agent is almost exclusively
cigarette smoke. This is unlike that of non-small-cell lung
cancer where the epidemiological characteristics of patients
may differ in Western and Asian countries. More novel
therapies need to be developed for this disease, as
improvements in outcome with chemotherapy have been
very modest. The burden of the disease is unlikely to
decrease over the next decade given the prevalence of
cigarette smoking worldwide.  However, one should
continue to propagate anti-smoking messages in order to
curb this dreadful disease.
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